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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the one having the structure in 
which the weight of a battery container is reduced, both the inside and 
outside of the battery container are highly resistant to chemicalSjJhejjafety^ 
valve of an explosion-proc^device^isextremely highly accura te in b urst 
pressure absolute-value and variation, and Their low-cost supply is possible. 



SOLUTION: The explosion-proof-safety-device-having container uses Al 
and Al alloy as the material of a battery container, and the safely valve 3 of 
the explosion-proof safety device 9 is airtighly sealed by contact bonding. 
This reduces the weight of the battery container to about a fraction of that of 
the conventional one. Also, the chemical resistance of the Al and Al alloy 



can be improved by a surface stabilization film. Further, the safety~valve 3 is 
cofhposed~by-bonding~an upper plate and a lower plate together, thereby 
fixing them, and, as the material of the lower plate, the Al and Al alloy are 
used. Thus, the battery container and the safety valve 3 can be made of the 
same kind of material, and the battery having the safety valve 3 with 
excellent chemical-resistance can be provided. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The container with an explosion-proof safety device characterized by having the structure which carried out the hermetic seal of 
the relief valve according to the sticking-by -pressure mechanism in a container with an explosion-proof safety device. 
[Claim 2] The container with an explosion- proof safety device according to claim 1 characterized by using the material of aluminum or 
aluminum alloy for a container in the container with an explosion-proof safety device. 

[Claim 3] It is the container with an explosion-proof safety device according to claim 1 to 2 characterized by having the structure which 
fixed these by this safety device's arranging a relief valve and a sticking-by-pressure ring at least to the breakthrough of a container lid in a 
container with an explosion-proof safety device, and making a sticking-by-pressure ring mainly transform. 

[Claim 4] It is the container with an explosion -proof safety device according to claim 1 to 2 characterized by having the structure which 
fixed these by this safety device's arranging a relief valve and an airtight ring to the breakthrough of a container lid in a container with an 
explosion-proof safety device, and making some container lids mainly transform. 

[Claim 5] It is the relief valve used for the explosion- proof safety device characterized by using the thin film of aluminum and aluminum 
alloy for the charge of a lower plate which is constituted when a relief valve fixes an up board and a lower board by adhesion in the relief 
valve used for an explosion-proof safety device, and carries out an operation of a relief valve. 

[Claim 6] It is the relief valve used for the explosion- proof safety device characterized by using a resin thin film for the charge of a lower 
plate which is constituted when a relief valve fixes an up board and a lower board by adhesion in the relief valve used for an explosion- 
proof safety device, and carries out an operation of a relief valve. 

[Claim 7] The container with an explosion- proof safety device according to claim 1 to 4 characterized by using a relief valve according to 
claim 5 for a relief valve in the container with an explosion-proof safety device. 

[Claim 8] The container with an explosion- proof safety device according to claim 1 to 4 characterized by using a relief valve according to 
claim 6 for a relief valve in the container with an explosion-proof safety device. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the structure of the explosion-proof safety device with which the 
explosion-proof relief valve was attached in containers, such as a lithium cell, a nickel hydoride battery, and a hig h- pressure sma ll chemical 

cylinder, and this relief valve. ' ~ ' ~~ " '" 

.[0002] ■ " 

[Description of the Prior Art] The structure currently used as a conventional explosion- proof safety device for cells is shown in drawing 7 . 
When the internal pressure of a cell container becomes high unusually by heating or the overcurrent, it damages by the pressure 
predetermined for the purpose which prevents the accident by cell bursting, and the relief valve which carries out deflation is attached. The 
conventional explosion-proof safety device 79 is the structure which carried out the hermetic seal of the relief valve 73 which has a thin- 
walled part in the breakthrough 78 prepared in a part of top cover of a cell container by welding. Since a burst pressure is 15 kg/cm2 as an 
example, laser welding which can perform detailed welding is often used for airtight fixation of a relief valve. The explosion- proof safety 
device for cells uses a stainless steel plate for JP,59-79965,A, and is stated to it. 
[0003] 

[Problem(s) to be Solved by the Invention] The material of the sequence same as the relief valve which a stainless steel plate, iron and an 
iron alloy, nickel, and a nickel alloy are mainly used, and the material of the conventional cell container attaches in this in order to avoid 
the corrosion of a galvanic action is used. However, since specific gravity is large, such a material has the fault to which the weight of a 
cell becomes heavy. It is the technical problem that lightweight-izing is indispensable for the use which carries many mass cells in electric 
vehicles. Moreover, a rechargeable battery is long in a life, it is required to be the few composition of prolonged degradation, the interior 
and the exterior of a cell container make it the technical problem to be strong to a chemical change (for it to be called chemical resistance) 
as one for it, and there is a scarce fault chemical-resistant by the cell by conventional iron and a conventional iron alloy aiming at ****. 
Moreover, although the welding technology which carries out the hermetic seal of the relief valve to a container is established, in laser 
welding, plant-and-equipment investment is high and there is a fault with long working hours. Moreover, as for welding technology, 
material is limited and the metal of aluminum system has a difficult fault. It is desirable that the production line for mass production 
method can use the combination of the technology which can be built as much as possible by the low cost to the prospect that a cell with a 
relief valve will be used in large quantities from now on. For this reason, the first purpose of this invention is lightweight and is offering the 
structure chemical resistance's being able to supply a high cell strong against environment by the low cost. Moreover, the second purpose 
of this invention is offering the structure which can supply the relief valve which high- degree-of- accuracy- ized the absolute value and 
dispersion of a burst pressure extremely by the low cost. 
[0004] 

[Means for Solving the Problem] The The means for solving a technical problem of the conventional technology is described below. The 
structure of the explosion- proof safety device for cells made into the foundations of this invention is shown in drawing 1 . The explosion- 
proof safety device 9 consists of a relief valve 3, a sti cking-bv -pressure ringJLaqd.an airtight rin^ 5, an d is formed in the breakthrough 8 of 
the top cover 2 of a cell container. The first purpose ot'this invention uses aluminum and aluminum alloy on the material of a cell 
container, and is attained by carrying out the hermetic seal of the relief valve by sticking by pressure. The weight of a cell container can be 
conventionally reduced to about [ 1 /several ] by this. Moreover, aluminum and aluminum alloy have the feature that chemical resistance is 
very high, with the surface stable film (Oxidization aluminum and nitriding aluminum) formed in aluminum front face. The second purpose 
of this invention constitutes a relief valve by fixing an up board and a lower board by adhesion, and is attained by using aluminum and 
aluminum alloy for the charge of a lower plate which carries out an operation of a relief valve. By this, a cell container and a relief valve 
can consist of aluminum material of the same kind, and the chemical-resistant outstanding cell with a relief valve can be offered. 
[0005] 

[Embodiments of the Invention] Hereafter, the example of this invention is explained using drawing 1 -6. 

[0006] an example 1 — drawing 1 and drawing 2 explain the first example in detail first The cell container which consists of a box 1 and a 
top cover 2 by aluminum material is formed. The explosion-proof safety device 9 consists of a relief valve 3, a sticking-by-pressure ring 4, 
and an airtight ring 5, and this is prepared in the breakthrough 8 of the top cover 2 of a cell container. Although drawing 1 is the structure 
after the assembly of the explosion-proof safety device 9, drawing 2 explai ns this wa y of assembl y p >\ breakt hrough 28. the receptacl e 
section 26 of a relief valve, and the roll off 27 of a sticking- by : pressure ring*aTe processed and formed in the top cover 22 of a cell 

' container. The airtight rin ^ffl-ring) 25 ofJLeilonjw ith an outer diameter of 15mm and the s ticking-by-pressure ring 24 of aluminum with a _ 
Tc4wf^ aTvT[ of alu minum with an ou terdiamet^ and an o uter diameter ofT6m m are inserted in this in order. The 

^dhTTelTsToTIaTtoTe^ ring ^4 is inserted may be asToose as about 

0.2mm. This is decided in the balance of a conversion cost and toletalic^TXfteTaTraTra^ 

"* nng"2Tprojected about 0.3mm from the upper surface of a top cover 2, and if the sticking-by-pressure ring 24 is weighted in parallel and it 
is stuck by pressure, although each part article will also be transformed, the sticking-by-pressure ring 24 of aluminum is deformed 
plastically so that the roll off 27 of a sticking-by-pressure ring may be buried, and is fixed to a top cover. Airtightness was maintained by 
deformation of the O-ring 25 and the sticking-by-pressure ring 24, and it was confirmed that it is structure fixable without leak up to about 
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25_kg /cm2. This is a sufficientl y high value to burst-pressure ab out 15 kg/cm2 of a relief valve 23. In addition, the configuration of the roll 
off 27of d Sticking- by- pressure ring may be a triangle as shown in drawing, or they may "be a round shape and a square. 
[0007] Drawing 3 explains an example 2, next the second example in detail. This is the way of assembling depended on another structure 
of the explosion-proof safety device stated in the first example. Hereafter, drawing 2 explains this. A breakthrough 38, the receptacle 
section 36 of a relief valve, and the roll off 37 of a sticking- by- pressure ring are processed and formed in the top cover 32 of a cell 
container. Different places from the first example are only the roll off 37 of a sticking-by -pressure ring, and the configuration of the 
sticking -by-pressure ring 34. The configuration of the roll off 37 of a sticking- by-pressure ring is a taper form as shown in drawing, and the 
airtightness after sticking by pressure and pressure- proof reservation are the structures where it is fully considered. The taper may attach 
the configuration of the sticking- by- pressure ring 34. The structure where the sticking- by- pressure ring 34 deforms in accordance with the 
taper configuration of the roll off 37 of a sticking-by- pressure ring after sticking both by pressure, and the large faying surface product after 
sticking by pressure can be taken is the feature. The explosion-proof safety device 39 consists of being stuck by pressure in the sticking-by- 
pressure ring 34 in the airtight ring 35 of aluminum, and the relief valve 33 of aluminum. Although the airtight ring 35 is used in drawing 

3 , since the faying surface product is large, it is also possible after sticking by pressure to omit this. Moreover, the direction of a taper of a 
breakthrough 38 may replace the top and bottom of drawing 3 . 

[0008] As mentioned above, although examples 1-2 have described the structure which fixes the relief valve which consists of aluminum to 
the container which consists of aluminum, since it is characterized by the main point of this invention fixing a relief valve by sticking by 
pressure, the material of a relief valve or a cell container is not limited to a luminum system, and may consist of Ti, nickel^ material of _ 
^■^gjnjgring^ plas^ a use. Moreover/ airtig ht rings /nay be metal he m ateria ls, sj^ jiA s J g c j^ e L^^^gJ!- rcsm pcs *des 

^ peflon.,rubbe r matenaj ^r .aluminum , and [the turn oj ,an._as.s5rffil£is.^ K2, eith er If itturthermore ado's, ifmay'tic ^/trf^ 

necessary to use an airtight ring and an airtight ring is not indispensable for this inventiorTiSoreover, ;thTf unction equivalent to an airtight 
ring may be united with the relief valve or the sticking- by- pressure ring. 

[0009] Drawing 4 explains an example 3, next the third example in detail. This is the way of assembling depended on another structure of 
an explosion-proof safety device. Hereafter, drawing 4 explains this. A breakthrough 48, the receptacle section 46 of a relief valve, and the 
sticking-by-pressure section 41 are processed and formed in the top cover 42 of a cell container. A different place from the example of the 
first and the second ** is having made the sticking-by-pressure section 41 the top cover 42 instead of this, without using a sticking-by- 
pressure ring. The structure of (b) is shown in drawing 4 after (a) and sticking by pressure before sticking by pressure. If the airtight ring 45 
of aluminum and the relief valve 43 of aluminum are set and it pressurizes with the sticking-by-pressure fixture 40, the sticking-by-pressure 
section 41 of a top cover 42 can deform, and the above-mentioned parts can be carried out fixed 44. 

[0010] As mentioned above, the method of carrying out airtight fixation of the relief valve by sticking by pressure like examples 1-3 has 
the extremely large flexibility of the combination of material compared with the method of the conventional welding. By this, a lightweight 
cell can be cheaply offered now. Moreover, since a highly reliable material was chosen, what has a long lasting cell container could be 
realized. Moreover, the assembly technology by sticking by pressure is already established, and sticking-by-pressure work has the feature 
which is easy to automate. For this reason, compared with the conventional welding process, plant-and-equipment investment and a 
sustaining cost can constitute 1 or more figures of production lines at a low price, and a manufacturing cost is made at a low price sharply. 
Since the working hours of sticking by pressure are short, productivity goes up, and the structure and the manufacture method of this 
invention are the the best for mass production method. 

[001 1] Drawing 5 explains an example 4, next the fourth example in detail. This is related with the structure of the relief valve 100 used for 
the explosion- proof safety device of this invention. The cutting plane in the plan and center line of a relief valve 100 is shown in drawing 

4 . This is the structure which fixed the lower board 101 of aluminum w ith a thickness of 20 micrometers, and the up_b_oard J.Q2 _ofl. 

_ alum jniim-Avith a thickness of 100 micrometers with the epox y system ad hesive? 10^, Some up boards 102 of aluminum are removed to the 
~~ C character type, the lower board 101 of aluminum with a thickness of 20 micrometers equivalent to the safe valve-action portion 104 is 
destroyed by the pressure of about 15 kg/cm2**2.5 kg/cm2, and it has the function of a relief valve. 

[0012] This relief valve is made in the following procedures. Epoxy system adhesives with a thickness of about 3 micrometers are applied 
to the up board of al uminum wit h a thickness of 100 micrometers, and a pattern is extracted with metal mold. This process ties by the 
connection"KancI so that a lot of elements may not come apart. N ext, th e l ower board of alu minu m with a thi cjcncssjpf 20 micrometers is 
stuck thro ugh the aboye-jnej^nejij^ this compound board~-~metarnTold ~ 

"it extracts by^tKepal^ern, or it divides into the element of each [ a cutter], and a relief valve is mass-produced The foil of pure aluminum 
made with rolling is used for a lower board. Dispersion in (1) thickness is less than **2.0-3.0 micrometers in high degree of accuracy, this 
does not have the defects in (2) films (a foreign matter, void, etc.), and the point that (3) cost of materialses are cheap is the feature, and it 
has the effect which the relief valve to which the a bsolute value of a burst pressure was uniformly equal as a relief valve can offer cheaply . 

/The" values of a burst pressure are texture **** by the pattern con fi guration of thickness and an up board f ~~ 
[0013] Drawing 6 explains an example 5, next the fifth example in detail. This is related with the structure of another relief valve 200 used 
for the explosion-proof safety device of this invention. The cutting plane of the center section of the relief valve 200 is the structure which 
the lower HnarH 901 of thgj^nlyFKMT phosphorus sulfide (PPS) with a thickness of 10 micrometers of a resin thin film and the up board 
202 of nickel with a thicknessoT40 micromeiers fixed witrTthe epoxy system adhesives 203. S ome up boards 202 of nickel ar e removed to 
the C character type, thickness 10micrometer**1.0micrometer the lower boarjd 203 and the epoxy system adhesives 203 ot PPS equivalent 
to the safe valve-action portion 204 are destroyed by the pressure of about 15 kg/cm2**1.5 kg/cm2, and it has the function of a relief valve. 

[0014] This relief valve is made in the following procedures. The reverse phot register pattern of the up board 202 is formed in an SUS 
electrode board by 40 micrometers in thickness. Then, nickel pattern is formed in the thickness of 40 micrometers by electrolysis plating, 
and a phot register is removed the back. The above-mentioned nickel pattern is stuck to the lower board of PPS with a thickness of 10 
micrometers which applied epoxy system adhesives with a thickness of 2 micrometers, and it fixes to it. The above-mentioned SUS 
electrode board is removed from nickel pattern after this, and the compound board with which many relief valves were arranged is 
obtained, this compound board -- metal mold -- it extracts by the pattern, or cutter cutting is carried out, it divides into each element, and a 
relief valve is mass-produced Quality is guaranteed, and the PPS film of a lower board also has the feature equivalent to a pure aluminum 
foil, and has the feature which can offer cheaply the relief valve to which the absolute value of a burst pressure was uniformly equal. 
Although the example which uses a PPS film for a resin thin film was described, it is not limited to this and a polyimide etc. can be used. 
Moreover, since a resin thin film does not have a pinhole, pinhole inspection becomes unnecessary and the relief valve which used this for 
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the lower board becomes a low cost further. 

[0015] As mentioned above, although examples 4-5 described the example of the manufacture method to the structure row of the relief 
valve used for the explosion-proof safety device of this invention, since it is characterized by the main point of this invention carrying out 
adhesion fixation of the up board which constitutes a relief valve, and the lower board by adhesion, it is not limited to the material stated in 
the example. When the container of a cell is made into aluminum system, in order to avoid the corrosion of a galvanic action, as for the 
charge of a lower plate of the relief valve which touches the interior of a ceil, it is desirable to use affiliated [ of aluminum ] or PPS. 
Arbitrary combination, such as aluminum, nickel, and nickel allo y, is possible for thejip, board of the relief valve in this case. For pattern 
processing of an up board, yoTtTrnl!5rreT^ cnemical etching other than electrolysis placing. Moreover, acfhesives may 

be inorganic agents, such as a ceramic system besides an organic system. Since the method of carrying out adhesion fixation of an up board 
and the lower board by adhesion can form the thin film of the roll volume of a large area by press adhesion in piles, it is fit for mass 
production method by automation. Moreover, directly, since the lower board related to the burst pressure of a relief valve chose the quality 
thin film, it could save labor the quality inspection of a relief valve conventionally. A quality relief valve can be supplied now in large 
quantities by the low cost such a result. 
[0016] 

[Effect of the Invention] 

(1) According to the structure which fixes the relief valve of explosion-proof safety devices, such as a cell, by sticking by pressure, 
aluminum system container can be used now and the lightweight and chemical -resistant outstanding cell can be cheaply offered now. 

(2) A manufacturing cost falls sharply by the above-mentioned manufacture method, and the production line which can perform automation 
and mass production method can be cheaply offered now. 

(3) The relief valve of an explosion-proof safety device was divided into the up board and the lower board, according to the structure which 
fixes both with adhesives, aluminum system material can be used now for a lower board, and the chemical- resistant outstanding cell can be 
supplied now with aluminum system container. 

(4) Since quality aluminu m foil an4a_quality_PPS film witho ut a pinholejwere used for the lower b oard whkh governs the burst pressure of 
a sate board, dispersion in a burst pressure became smalfsharply. Moreover, this manufacture method is the mas s-productib T n-metH3d*~ ta,! -' 
sense, and can offer now cheaply the relief valve to which the property was equal. 

[Translation done.] 
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